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Purpose: To determine the prevalence of epilepsy and other convulsive disorders and the causes of symptomatic epilepsies in a
Saudi Arabian population.
Methods: Door to door survey of a restricted area inhabited by 23 700 Saudi nationals. The World Health Organization (WHO)
protocol designed to detect neurological disorders was used as screening instrument. All patients with probable seizures were
examined by a neurologist and 92% of positive cases were investigated by brain computed tomography (CT) and electroen-
cephalogram (EEG).
Results: Prevalence rate (PR) for active epilepsy was 6.54/1000 population (95% confidence interval 5.48–7.60). Twenty-eight
percent of the patients had partial seizures, 21% generalized seizures and in 51%, it was not possible to determine if the
generalized seizures had focal onset or not. The epilepsy was symptomatic in 32% of the cases: pre or perinatal encephalopathy
23%, head injury 4%, childhood neurological infection 4% and stroke 1%. Febrile convulsions PR was 3.55/1000 children
under the age of 6 years and isolated seizures were documented in only 0.18/1000 population.
Conclusions: The PR of epilepsy in Saudi Arabs is within the range of the values reported in most communities. The causes of
symptomatic epilepsies revealed a predominance of perinatal and inherited factors. Isolated and non-convulsive seizures were
probably under-recognized due to various social and cultural factors as well as to lack of sensitivity of the questionnaire for
non-convulsive seizures.
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INTRODUCTION
Epidemiologic studies on epilepsy show wide varia-
tions in prevalence rates (PRs) from 0.9 to 57 per 1000
population1–3. The marked differences in the reported
PRs may be due to many factors such as accuracy
of diagnosis, extent of case ascertainment, sampling
criteria, instrument used, and population selection.
The introduction of the World Health Organization
(WHO) research protocol for neurological disorders in
developing countries4 has been a major breakthrough
in the standardization of epidemiological research on
epilepsy. Until recently, all the information on seizure
disorders in the Arabian peninsula was derived from
hospital-based populations which may not be totally
representative of the burden in the community5–7.
This study was therefore undertaken to determine the
prevalence of epilepsy, the type of seizures and their
causes in a defined community in the eastern province
of Saudi Arabia.
MATERIALS AND METHODS
The study was carried out in the town of Thugbah with
an estimated population of 28 000 of whom 23 700 are
Saudi citizens. The entire community was surveyed
in two phases. The initial screening phase of Saudi
nationals living in Thugbah was performed using an
Arabic translation of the WHO protocol designed to
detect neurologyogical disorders4. All those identified
as having potential neurological disorders were then
evaluated by a neurologist using defined guidelines
and specified criteria to diagnose epilepsy. Many of the
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cases were already being followed-up and investigated
in the King Fahd University Hospital, Al Khobar. The
others were investigated by electroencephalography
(EEG) and brain computed tomography (CT) when
possible, to determine the seizure types and putative
causes. Magnetic resonance imaging was not available
at that time. Details of the survey have been described
elsewhere8. Subjects resident in Thugbah on the study
reference date (August 2, 1989) constituted the study
population which was used to calculate the respective
point prevalence rates.
The following definitions were used for the study.
Seizures: A clinical condition resulting from an
abnormal and excessive discharge of cerebral neurons.
The clinical manifestations could consist of sudden
and transitory impairment of consciousness with
or without convulsions, or other motor, sensory,
somatosensory, autonomic and psychic features per-
ceived by the patient or the relations. Seizure-type
description followed the criteria of the International
League Against Epilepsy9 which included both
clinical and EEG findings.
Epilepsy: Two or more afebrile seizures which were
not associated with acute CNS insult and not occurring
within a 24 hour period.
Active epilepsy: Epileptic patient whose seizures
occurred not more than 6 months before the study
reference date. Individuals who were seizure-free but
on specific antiepileptic drug therapy were included in
this group.
Febrile convulsions (FC): Seizures in children less
than 6 years old occurring during a febrile illness
without other presumed CNS causes, irrespective of
their nature and duration.
Isolated seizures: Only one or more epileptic attack
occurring within a period of 24 hours.
The point PRs were expressed as the number of
cases existing on the study reference date per 1000
population. The age- and sex-specific rates were
calculated using the total number of subjects for
the age and sex-specific group as the denominator.
Statistical method for calculating the 95% confidence
intervals was based on the test of proportions.
RESULTS
A total 23 227 Saudi nationals (98% of the eligible
subjects) were screened, and 22 630 of them formed
the study population (i.e. those residents in Thugbah
on the study reference date). One hundred and forty-
eight (95 males, 53 females) had active epilepsy and
febrile convulsions were present in 19 (15 males, four
females). The overall point prevalence rate for active
epilepsy was 6.54/1000 (95% CI: 5.48–7.6/1000)
with the sex-specific rates for males and females of
8.34 and 4.75 per 1000 population respectively. The
age and sex specific prevalence rates are shown in
Table 1.
Table 1: Age and sex specific prevalence rates of epilepsy in
Thugbah (per 1000 population).
Age group Malesa Femalesa Totala
in years
<9 8.66 4.28 6.48
(37/4273) (18/4207) (55/8480)
10–19 13.92 7.17 10.51
(38/2729) (20/2788) (58/5517)
20–29 6.79 3.49 4.99
(13/1914) (8/2290) (21/4204)
30–39 2.84 2.87 2.86
(3/1054) (3/1045) (6/2099)
40–49 3.57 3.48 3.52
(2/561) (2/574) (4/1135)
50–59 0.0 3.55 1.53
(0/373) (1/282) (1/655)
>60 2.84 10.6 5.56
(1/352) (2/188) (3/540)
TOTAL 8.35 4.75 6.54
(94/11 256) (54/11 374) (148/22 630)
a Number of cases/screened population in each group in
parentheses.
Based on clinical, EEG and CT data, the types of
seizures and their putative causes were determined
in 136 cases (92%). Thirty-eight patients (28%) had
partial seizures, with secondary generalization in 29
of them. These were simple partial in 21 cases
and complex partial in 17. Twenty-eight patients
(21%) had primary generalized seizures including
four children with absence. In the remaining 70
cases (51%) the seizures were unclassifiable either
because the patients were unable to give clear ictal
details or the EEG failed to show focal or generalized
epileptiform pattern.
Of the 136 patients, 92 (68%) had idiopathic or
cryptogenic epilepsy. The epilepsy was symptomatic
in the remaining 44 cases. It was associated with
infantile hemiplegia in nine (7%) cases with or
without mental retardation, and other types of cerebral
palsy in 17 cases (12%). Five other patients (4%)
had microcephaly. The epilepsy followed head injury
in five cases (4%), childhood infection (probably
meningo-encephalitis) in six cases (4%) and stroke
in two cases. There was a positive family history of
epilepsy in 32 cases (24%), 23 of whom had idiopathic
or cryptogenic epilepsy and nine had associated
cerebral palsy or microcephaly.
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Febrile convulsions were documented in 19 out of
5353 cases below the age of 6 years screened. The
overall point prevalence rate was 3.55/1000 in the
pediatric population. The male sex-specific rate of
5.18/1000 (14/2701) was markedly higher than the
figure of 1.88/1000 obtained in females (5/2652).
Isolated seizures were documented in three males and
one female. The overall crude prevalence rate was
0.18/1000.
DISCUSSION
This study shows that epilepsy and other seizure
disorders are not uncommon in the area surveyed
where the demographic characteristics are similar
to those from other parts of KSA10. The overall
prevalence rate of 6.54/1000 for active epilepsy
is comparable to the results of other studies from
both the developed countries and most developing
ones. The average prevalence rate in 32 studies from
different parts of the world has been estimated at
5.16/10001. The PR (per 1000 population) was 9.8
in Pakistan11, 6.7–8 in different regions of Ecuador12,
5.7–6.8 in USA13, 14, 5.3 in Nigeria15, 4.8 in the
Peoples’ Republic of China16, 4.8 among the Parsi
community in India17 and 3.6 in Tunisia18. The sex
ratio shows male preponderance. This male excess
is presumed to reflect the contribution of etiologic
factors such as head trauma known to be more frequent
in males14, 17, 19. This is however difficult to apply
to our cases as head injury was responsible for
the epilepsy in only five cases. It is possible that
epilepsy in women was under-reported in this study
due to various social and cultural factors. For instance,
women with epilepsy may have difficulties getting
married as well as the possible association of epilepsy
with ‘evil spirits’, etc.
Most of our patients had what were described as
generalized tonic–clonic seizures. However, a detailed
history plus EEG findings suggested a focal onset
in 28% of them. True primary generalized seizures
were observed in only 20% of the cases. In more
than half of the cases, it was impossible to know
if the generalized seizure had a focal onset. This
was mainly for those patient who had a normal or
non specific EEG and were unable, because of their
age or an associated handicap, to describe a clear
focal onset. These frequencies were in accordance
with our previous hospital-based study7 but probably
underestimated the frequency of focal seizures.
Under-estimation of partial seizures is a common
feature of all community-based studies2. Sander and
Shorvon20 estimated that if all partial seizures in a
community could be detected, an overall prevalence
of 10 per 1000 for active epilepsy probably would
apply to all western populations. Although, in
most epidemiologic studies performed in developing
countries, the frequency of complex partial seizures
did not exceed 6%11, 16, 17, it reached 9.4% in our
study. Absence seizures were observed in 2.7% of
our cases which is in the range reported from similar
studies1, 2, 16. However, our questionnaire probably
had low specificity for detecting absences in particular
and seizures that are not convulsive in general21.
Sixty-eight percent of our cases had no clear
etiology. In the absence of magnetic resonance imag-
ing, many symptomatic epilepsies might have been
missed and probably classified as either cryptogenic
or even idiopathic. Around 70% of epilepsies having
no clear etiology has been reported in many similar
studies2, 11, 14, 16, 18. Twenty-five of our 44 cases with
known etiology (57%) were due to pre or perinatal
fixed encephalopathy. This figure was much higher
than the 4.8% reported from Rochester, USA14 or
even the 10% reported from Tunisia18. Surprisingly,
perinatal fixed encephalopathy was not reported as
a cause of epilepsy in either China or Pakistan11, 16.
Pediatric intracranial infection was the second most
common etiology in our cases with a frequency of 4%
similar to the 3–5% reported from other places14, 16, 18
except Pakistan where it constituted almost 10%
of the cases11. However, it is possible that some
of the microcephaly cases were due to intrauterine
infection. Head injury was also responsible for 4% of
epilepsies in our cases, as in Rochester14 but much
less than in China and Pakistan11, 16. The role of
cerebrovascular disease and cerebral tumors in our
cases was negligible although they accounted together
for more than 9% of the cases in Rochester14. Some of
these apparent peculiarities in the etiology of epilepsy
in KSA could be explained by the demographic
structure of the Saudi community where 76% of the
population are less than 35 years old, and most of the
subjects are below the ages when strokes and tumors
become important causes of epilepsy. Strokes for
example were reported to be the cause of epilepsy in
49% of patients aged more than 60 years in England22
and 46% in Sweden23. Another important factor to
consider is the high rate of consanguineous marriages
in Saudi society with its inevitable consequence
of a high frequency of inherited neurologyogical
disorders. The consanguinity rate in this community
was 56%8. It is highly probable that some of the so-
called cerebral palsies corresponded to inherited fixed
encephalopathies of undetermined origin as we have
found in a previous study24.
Febrile convulsions were not uncommon from the
results of this study and the male excess conforms
with the observation of other workers in Saudi
Arabia as well as findings from other countries7, 25, 26.
Although the prevalence rate in this study was
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similar to the figures reported from Guam, Italy
and Sweden, it was however markedly lower than
the figure of 9.4–136.2/1000 obtained in some
other communities1, 26, 27. The wide variation in the
reported prevalence rates for FC probably arose from
the differences in the age groups studied and the
populations sampled. It is possible to explain our
low figures for FC on the basis of the efficient
primary health system operative in Saudi Arabia with
consequent improved maternal and child care and
prompt treatment of childhood febrile episodes before
FC developed. However, other factors such as case
concealment and recall bias might have contributed
to the low prevalence rates of FC. The frequency of
isolated seizures was not used in the determination
of the overall epilepsy prevalence rate to avoid
methodological problems commonly associated with
lifetime prevalence studies28. The rate of recurrence
after a first seizure has been reported to vary from
27 to 100% which indicates that isolated seizures
are not totally benign29, 30. It is therefore envisaged
that following up these cases as part of assessing a
larger population would accurately define their natural
history in Saudi nationals.
In conclusion, this study showed that the prevalence
rate of epilepsy in Saudi Arabia is within the
range reported in most other communities. The
causes of symptomatic epilepsies revealed however
a predominance of perinatal/inherited factors. The
attributable risk needs to be studied in depth by
subsequent case-control studies. Other issues such as
the incidence, risk factors and natural histories of
both first unprovoked seizures and febrile convulsions
need to be addressed. These unanswered questions
suggest that further community studies are required
to obtain comprehensive and accurate information on
these disorders in our environment so as to plan for
effective interventions where indicated.
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